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INTRODUCTION.
In a fifteen-minute paper it will be only possible for
me to deal with a few of the most important principles
involving the diagnosis, prognosis and treatment of
gunshot wounds of the thorax and abdomen. They
must, moreover, be treated in a general way, as ex-
tended consideration of the injuries possible to each or-
gan or viscus is clearly out of the question. I shall
largely avoid statistics, as they are unsatisfactory unless
the size and character of the missile, its range and
velocity, the probable condition of the viscus at the time
of the injury, and the length of time supervening be-
fore the surgeon sees the case, are given. I shall also
avoid all theories as to ballistics and the resistance of
the different tissues as demonstrated by experimenta-
tion, leaving such matters to my good friend and dis-
tinguished confr\l=e`\re,Major LaGarde. I shall take the
cases as we see them on the streets, in their home or in
hospitals.
GUNSHOT WOUNDS OF THE THORAX. 1. CHARACTER.
Shot wounds of the thorax are penetrating or non-
penetrating, the former when the cavity is opened, the
latter when there is only a superficial wound of the
soft parts. The latter class may at once be dismissed
as being of little more importance than other flesh
wounds, the only difference being that shock is neces¬
sarily greater, and in a few cases very much more pro¬
nounced. I have known the wind knocked out of a man
primarily, and marked shock caused secondarily, by a '
superficial pistol shot wound. Slight hemoptysis may
also occur from concussion, and is not pathognomonic,
as has been taught, of penetration.
Penetrating wounds may involve pleuras, lungs and
bronchi, or any tissue in the anterior, middle or posterior
mediastinum, as pericardium, heart and great vessels,
thoracic duet, esophagus, or indeed anything contained in
the theoracie cavity. I have never known a bullet to injure
the esophagus or other tissues placed in the posterior
mediastinum, and it is remarkable how few such cases
are recorded even by military surgeons, when we consider
the great number of chest injuries received in battle.
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The number thus wounded in street fights also is large,for in an altercation where pistols are used as weapons
at close range, the chest is usually aimed at. I should
say, in a reasonably large experience with gunshot in¬juries, there have been ten times as many of the thorax
as the abdomen.
2. DIAGNOSIS.
The diagnosis of penetration is, as a rule, not difficult,
and should always be made without the use of a probe,
as it is as harmful in thoracic as in abdominal wounds.
The lungs, for manifest reasons, will suffer far more
frequently than all other thoracic viscera, and the diag¬
nosis of penetrating chest injuries is largely the diag¬
nosis of wounds of the lung.
Injuries of the heart and great vessels are so quicklyfatal that less interest attaches to their diagnosis. They
are not invariably fatal, however, as many supposedbefore the days of the z-rays. Bullets have been locatedin the substance of the heart sometime after complete
recovery. If the cavities of the heart are opened, death
nearly always ensues. The diagnosis of penetrating
wounds of the lung is to be made by shock ; hemoptysis ;
external hemorrhage, which is rarely great, and whenpresent is practically always due to a wound of an inter¬
costal vessel by a ball of large caliber; by emphysema,local or general, or both. In balls of small caliber, as
a 32, or those of lesser size, it is surprising how few
symptoms may be present.
I have known a young wife, suffering from post-marital in¬
sanity, to fire two pistol balls, 32 caliber, through her lung in
the region of the heart and present no symptoms beyond a slighthemoptysis when I saw her, three hours afterward. Her re¬
covery was uneventful.
The amount of external hemorrhage in such cases is
nearly always less than one would suppose from the vas-
eularity of the pulmonary tissues. But other elements
to reckon with are elasticity and slight resistance.Hemothorax, which sooner or later may be the mostpronounced sign of a penetrating wound of the lung,is nearly ahvays due to injury of an intercostal vessel,
and is therefore from a parietal and not a visceral source.This is important to remember in the treatment of such
injuries.
3. PROGNOSIS.
I wish to say most emphatically that my own ex¬perience leads me to reject absolutely the teaching of
most of our standard text-books on surgery, and to ac¬
cept that of modern military surgeons, which is exactlythe opposite, and correct. Shot wounds of the chest, as
we see them in civil life, either die at once from shock
and hemorrhage or, very generally, get well. Later
dangers as hemothorax, pyothorax, pleurisy, pneumonia
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and abscess, are exceptional, and usually due to meddle¬
some surgery. Probing, either with an instrument or
unsterile finger, has been the cause of death in thous¬
ands of such cases. Infection may be carried in with
a bullet which has adherent to it a piece of skin or cloth¬
ing, but such cases are, I repeat, exceptional. Thoracic
wounds occurring in young or middle-aged subjects ingood health, if kept from infection, very generally re¬
cover. I have treated dozens of such cases shot with
pistol balls of caliber from 22 to 44, a few with rifle
balls of large caliber, and two from slugs and large shot
fired from a shotgun, and have never seen a death that
did not occur in a few hours from shock and hemorrhage
combined. A few cases, usually large balls in the lung
substance, have had stormy convalescences, but a vast
majority have had painless and uneventful recoveries.
I now recall the case of Sidney Smith, living near Louisville,
Ky., who received two perforating wounds made by a 38-caliber
revolver, one through the apex of the right lung, making its exit
through the middle of the scapula, the other passing through
the left lung just above the heart, lodging beneath the skin
over the left scapula. There were no disquieting symptoms,
and he actually wanted to leave his bed the following day to
renew the difficulty with his assailants, and was only quieted
with the information that one of them was hors de combat from
an abdominal wound, and the other had left the country. I
made but two visits to the case, as he lived ten miles from
Louisville, and there were no reasons for going more fre¬
quently.
I recall another ease treated in the Louisville City Hospital,
where a burglar was caught entering a store early one Sunday
morning and received a charge of slugs and shot in his right
lung, fired at close range. An opening was made almost large
enough to admit my fist, several ribs being severed into frag¬
ments. The house surgeon before my arrival, and I afterward,
removed a large number of slugs, shot and clothing from the
lacerated lung substance; the ribs Avere, of course, resected.
To my great surprise this man also recovered and did not even
suffer from a pyothorax. Free drainage saved him.
4. TREATMENT.
The treatment for shot wounds of the thorax should,
as a rule, be a masterly inactivity. The less done the
better. The wound should at once be covered with a
sterile dressing, that side of the chest immobilized as
far as possible, and the patient transported quickly and
quietly to his home or a hospital. It is always better
to have such cases in a hospital where the x-rays can be
used if désirable. Hemorrhage, either external or in¬
ternal, will rarely be great, and when it is, is nearly
always due to injury of an intercostal vessel and will be
controlled by strapping. Any attempt to lígate the ves¬
sel in an emergency case is liable to result in infection,
and to be followed by pyothorax, pleurisy, pneumonia
or all. I have but once seen free external hemorrhage
after a shot wound of the lung.
A negro was caught trespassing on a farm after being warned
to keep off, and was shot in the right side with a large rifle
ball, which cut the fifth intercostal vessels. When I reached
the man he was pulseless, of the peculiar ashy gray color seen
in the negro suffering from shock and hemorrhage, the latter
particularly, and blood was flowing from the wound in a steady
stream, showing that the pleural cavity was partly full of
blood ; at least up to the level of the wound. The environments
were not favorable for ligating the vessel, so I transfixed the
wound with a needle, tied a figure-of-eight suture over it,
strapped the chest and sent the case to the Louisville City Hos¬
pital. I had no doubt this man would die, but he recovered
without a pyothorax. A large amount of liquid blood was
aspirated a few days afterward, this being all that was neces¬
sary.
A study of all the cases of gunshot wounds of the
chest during our recent war with Spain, the Anglo-
Boer war and the Philippine insurrection will demon¬
strate the comparative benignity of such wounds, many
soldiers again reporting for duty in a very' short time.
Hemothorax was a frequent complication only in soldiers
transported a long distance. Pyothorax occurred only
where there was emphysema secondarily. Aspiration,
under the strictest aseptic precautions, is to be advised
when there is dyspnea or other signs of pressure on the
lungs. Absolute rest, cooling drinks, a little opium to
control cough, with a sterile immobilizing dressing, con¬
stitute the only treatment necessary in the vast ma¬jority of cases. In severe hemorrhage saline infusion
should, of course, be practiced. Any attempt to recover
a lodged ball from the substance of the lung wouldbe fraught with danger, and would rarely be justifiable.
Nearly always will it remain a harmless tenant in the
lung tissue, always unless it has carried in septic ma¬
terial. Now that bullets are so easily and accurately
located by the z-rays, it is tempting to go for them at
times when it is injudicious to do so. Patients are not
only willing, but insist on the removal of the ball. In
no other class of lodged balls is it more necessary to
remember Abernethy's epigrammatic statement to his
class when lecturing on the treatment of lodged missiles.
He said : "Sir Ealph Abercrombie received a bullet in
his thigh. The surgeons groped, they groped and theygroped, and Sir Ralph Abercrombie died."
I am certain that I have seen death follow the re¬
moval of bullets that were doing no harm whatsoever,
they having become encysted.
GUNSHOT WOUNDS OF THE ABDOMEN. 1. CHARACTER.
These are penetrating and perforating—the former
when the peritoneal cavity is opened, and the latter
when any contained viscus, its mesentery or the omen¬
tum is wounded. This definition, while not free from
objection, is generally adopted in text-books and is there¬
fore accepted.
A bullet may enter the neck, thorax, buttock or thigh,
to subsequently penetrate the parietal peritoneum and
to cause single or multiple wounds of the intestines
or other abdominal contents. Douglass reports a case
that entered the sacrosciatic foramen, and caused 13
perforations of the intestines.
Of penetrating abdominal wounds a vast majority
are also perforating in character, at least 97 per cent,
according to Douglass. That undoubted cases of pene¬
tration without perforaton, difficult as it is to under¬
stand, do occur even with large pistol balls, all must
admit, as such cases are reported by Senn, Stimson,Oliver, Hunter McGuire and others.
 have had one such case: A telegraph operator at East
Bernstadt, Ky., was shot with a 38-caliber ball, midway be¬
tween the ensiform-cartilage and umbilicus, the ball cutting
the spinal cord and lodging behind the eleventh dorsal vertebra.
There were no symptoms whatsoever to indicate wound of either
stomach or intestines, and the man was alive, though paralyzed,
a year after the injury. He had been fasting for 24 hours
and to this fact, perhaps, is to be attributed his escape from
early and actual death, only to lead an existence infinitely
worse, a living death.
Wounds above the umbilicus, especially antero-pos-
terior ones, are recognized as being less likely to cause
perforation. Those below, and especially oblique ones,
are far more likely to be perforating in character;
whereas those from flank to flank have heretofore been
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generally considered as almost certain to cause one or
more perforations.
The last statement, almost universally accepted as it
has been, must either be modified so as to conform to the
experience of military surgeons in recent wars, or to
accept their conclusions that multiple perforations when
made by reduced caliber bullets at high velocity may
repair themselves spontaneously. Mr. Makin believes
that the small intestines in some way escape, and thinks
such good fortune is usually due to the fact that soldiers
in battle have not infrequently been fasting for many
hours.
Sir Frederick Trêves, the late Sir William MacCor-
mack, and many other British surgeons, as the result
of their experience in South Africa, and Senn, Nan-
crede, Parker and LaGarde, all saw during our war
with Spain penetrating wounds that seemed to be per¬forating ones, recover. A careful investigation of the
subject will convince any one that both sides to the
controversy are partly right, and that safety and con¬
servatism lie in a middle course.
A larger per cent, of penetrating wounds than now
usually admitted (3 per cent.) are non-perforating.Still, admitting this, and doubling or trebling the num¬
ber, at least 91 per cent, are perforating in character.Of this 91 per cent. 65 per cent, injure the intestines.After all, this is the important fact to remember, for
on its appreciation depends the proper treatment of
shot wounds of the abdomen.
In general military surgeons contend that the reduced
caliber bullet, nickel clad as it is and of high velocity,
may produce one or more wounds of the intestines
which in their nature are practically incised ones, and
that they may heal spontaneously. They do not claim,
however, that such a fortunate result will generally
occur and that it is wise to expect it ; but in emphasizing
the possible fact, do, perhaps, hold out too great a hope
of its probability. That it rarely occurs in civil prac¬tice with a leaden ball, more or less round and of low
velocity, there can be no doubt. I have never seen such
a case, and, moreover, have never seen a civil surgeon
who had.
"Ever" and "never" are words that have no placein surgery, and it is only fair and reasonable, to admit
the possibility of spontaneous healing in wounds of anyhollow viscus. It will occur so rarely in civil practice
that it would be the height of folly to expect or assume
that it will do so.
Much depends on the size, shape, character and
velocity of the bullet; the viscus wounded, and whether
or not it was empty at the time of injury, and of almost
as great importance, whether it is a more or less fixed
organ as the stomach and large intestines, or freely
movable as the small intestines. A reasonable number
of wounds of the stomach, large intestines, urinary andgall bladders have been reported by different surgeons
as having recovered spontaneously.Other cases of supposed perforating wounds of the
small intestines have recovered without operation, and
the case of Lange in civil practice and many others in
military practice seem unquestionable.
Bichard Douglass reports a case with 13 perforations
of the small intestines, and although the patient walked
without assistance one mile after he was shot, there
was no evidence of intestinal contents having escaped
at any of the openings 22 hours after injury, when alaparotomy was done. Now, if this can happen, we
simply must admit the possibility of spontaneous cure
in one or more favorable wounds of the small intes¬
tines. Many instances of pathologic perforations causedby gastric and intestinal ulcers have recovered spon¬
taneously, yet they constitute so small a per cent, of
such cases that a physician who rested his treatment
and hopes on the slim chances of recovery without opera¬tion would be in every way recreant to the trust and
responsibility placed on him when even the probablediagnosis of perforation is made.
Would any surgeon in this section hesitate to oper¬
ate on a strangulated hernia because a few undoubted
cases have recovered without operation ?
2. DIAGNOSIS.
The time at my command is too precious to spend any
of it in considering the symptomatology of intraperi-toneal injury. There is nothing to add to what has
already been said many, many times, and in fact by every
one who has written on the subject.There will rarely be positive evidence of either pene¬tration or perforation. The only safe way to make adiagnosis is to sterilize the wound, enlarge it under
cocain, and with the sterile finger follow the track of
the ball until a diagnosis of penetration or non-penetra¬tion is made certain. Probes should never be used, asthey are both misleading and dangerous. The diag¬
nosis of penetration having been made, the probability
of perforation must be assumed.
3. PROGNOSIS.
The prognosis of penetrating shot wounds of the ab¬domen can not be looked on as otherwise than most
grave. Some, of course, are more dangerous than others.Wounds of the solid viscera, especially the liver, areless fatal than perforating wounds of the hollow vis¬
cera. Of the latter, wounds of the small intestines are
the most dangerous.
As already intimated, wounds of the large intestines,
especially the cecum, ascending colon and rectum, on
account of their more fixed position, are somewhat lessfatal. Contrary to what has usually been taught, extra-peritoneal wounds of either intestines or bladder are
more fatal than intraperitoneal ones. Of this Makinis positive, and he cites numerous cases to prove hisposition.
The prognosis of wounds of the abdomen above the
umbilicus is better in general than that of those below.Douglass insists, and rightfully, that the difference is
not so great as many have thought, for while perfora¬
tions of the hollow viscera are less frequent, the danger
of hemorrhage is much greater. To this also may be
added concomitant injuries to the pancreas, kidneys,liver and spleen. So, with Douglass, I dissent from
the comparatively favorable prognosis usually given ofthese injuries.
Antero-posterior wounds are on the whole less dan¬
gerous than oblique ones, and of all wounds those from
flank to flank are the most fatal. Wounds from the back
are more fatal than those entering in front, for two
reasons : The uncertainty of diagnosis, and the greaterdifficulty of repairing the injury. Emptiness of a hol¬low viscus at the time of injury greatly influences the
prognosis for the better.
Of penetrating wounds of the abdomen Seigel's statis¬
tics show that of 537 cases not subjected to operation
55.2 per cent, were fatal. Of 763 cases subjected tolaparotomy 51.6 per cent, were fatal.
Douglass' statistics are both more recent and more
encouraging, and do not include cases in Seigel's collec-
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tion, as they were all operated on within the past five
years, and were collected indiscriminately from litera¬
ture since 1895. Of 65 cases operated on 44 recovered,
21 died; mortality, 32.3 per cent.
Douglass' personal statistics are much better, as in
his last 8 operations there were but two deaths, and
both, we may say, were accidental, as one died from
leakage at the site of a Murphy button and the other
from a mural abscess many days after injury.
H. H. Grant of Louisville has operated six times—
three times resecting intestine—with five recoveries.
4. TREATMENT.
Admitting, as we have done, that small wounds of
solid viscera frequently get well spontaneously and
that perforations of hollow viscera may, though less
frequently do so, no one with experience in such in¬juries will advise opium and a "do-nothing" policy; no
greater mistake could be made.
But I am not here to advocate operation, as that is
unnecessary, but I do wish to insist on as early a
laparotomy as is consistent with the environments and
condition of each case. Not an unnecessary moment
should be lost in preparing for an aseptic operation.
It is not only an easy task to prove that "cases operated
on do better than those not operated on, but as easy a
one to show that the chances for recovery are directly
proportional to the earliness with which operative meas¬
ures are begun.Seigel's statistics (763 cases) show a mortality of
15.2 per cent, in cases operated on during the first
four hours; it is 44.4 per cent, from 5 to 8 hours after
injury; 63.6
   
cent. 9 to 12 hours after injury. It
is 70 per cent, in those operated on after 12 hours. The
reasons for this are manifest. On impact a bullet causes
a momentary spasm of the circular fibers, which pro¬
duces a hernia of the mucous membrane or ectropion.
This is immediately followed by intestinal paresis, and
both the ectropion and arrested peristalsis have a
tendency to prevent extravasation of intestinal contents.
Extravasation will occur sooner or later, and should
always be expected. The important question is when
does it occur? It may be moments in one case, hours
in another, all depending on the size of ball, angle of
impact, condition of wounded viscus—elements that
can not possibly be reckoned with in the vast majority
of instances. Knowing that it must occur sooner or
later, owing to circumstances, it should be the endeavor
of the surgeon to operate before dangerous, if not fatal,
soiling of the peritoneum has occurred.
All surgeons of experience in such cases have realized
that extravasation in gross amount has not usually oc¬
curred before the intestines are handled in the operation.
Protecting each aperture with gauze as soon as it is
encountered should be the first desideratum. All open¬
ings should be quickly closed by Lembert sutures, and
further secured, if necessary, by omental grafts. Un¬
necessary time should not be lost in paring the edges,
unless it seems that they are devitalized. Fresh hemor¬
rhage is often thus produced and valuable time wasted.
In no other class of operations is judicious speed more
necessary.
After all openings in the viscera are closed and hem¬
orrhage controlled, the peritoneal cavity should be
copiously flushed with warm sterile water. Sepsis and
shock are both best combated in this way. .Leaving a
reasonable amount of sterile water in the cavity has
much to commend it. The pretty general practice of
using saline infusion during and subsequent to operation
has perhaps done more than anything else to improve
recent operative results.
It is my belief that drainage should very generally
be employed in shot wounds of the abdomen. In wounds
high up, in the lesser peritoneal cavity, for instance,
posterior drainage should always be employed. It may
also be made with advantage in some wounds low down,
as shown by the cases of Harte and LeConte. As to
the manner of drainage, some prefer gauze drains;
others tubes ; others, still, use both. In my judgment it
matters little how drainage is made, but it should be
made.
Early action of the bowels should be insured by be¬ginning with small doses of calomel soon after the
patient comes out of ether. This, I think, safer than
injecting a saline into the bowel at the time of operation.
When the surgeon first sees a case of shot wound of
the abdomen he may find it in profound shock, and the
question of an immediate or delayed operation will be
pressing. It can not be too strongly insisted on that
in nearly all such cases shock is due to internal hem¬
orrhage, and to wait for its subsidence or amelioration
is very generally a fatal mistake. Shock emphasizes
the necessity of an immediate operation. A saline in¬fusion should be given at once by an assistant and a
laparotomy proceeded with.
While insisting and believing that the safety of
all cases of shot wounds of the abdomen will be best
subserved by as early a laparotomy as is compatible with
the environments, it is also my belief that late cases—
even those seen in general peritonitis—should be given
the benefit of operation.
In November, 1897, I operated on a case fifty-one hours after
two wounds of the small intestines had been received, the man
having been brought 250 miles, 0 miles of the journey being
made in a wagon over a rough country road. The man was in
general peritonitis; pulse, 130; temperature, 103; respiration,
30. I frankly told his brother that it was my belief that he
would die on the table, and I operated from a sheer sense of
duty. The cavity was full of fecal matter and the outlook
could not have been less promising. There were two intestinal
wounds. To the surprise of all of us he made a slow but
satisfactory recovery, and is perfectly well to-day. For ten
days he was delirious, difficult to keep in bed and markedly
septic. Free sloughing of the external wound occurred, yet it
did not result in ventral hernia.
I have also reported a case of perforating typhoid ulcer
which was successfully operated on thirty-seven hours after the
accident, the child being in marked general peritonitis, with a
pulse of 105; temperature, 103%; respiration, 40.
These two cases have taught me a valuable lesson, andI am not inclined to withhold operation even in ad¬
vanced general peritonitis—however caused—if I can
feel the radial pulse.
Before closing I wish to enter a protest against theteaching which has gone out from time'to time that
every case of shot wound of the abdomen should be
operated on regardless of environments and the ability
of the operator. Inexperienced and timid men have,
from a false sense of duty, been made to operate on
such cases when their lack, of training, want of as¬
sistants and inadequate facilities foretold disaster to
their patient. I have no patience with the statement
that I have heard made more than once in medical
societies that such cases should be operated on in a
stable with a pen knife rather than pursue a course of
masterly inactivity. Such talk—I will not dignify it
by the name of teaching—is absurd, and brings surgeryinto well-merited disrepute. A trained abdominal
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surgeon should always be had if possible, and it is
better to wait a few hours for such an operator than
to have an immediate operation by an inexperienced
person. Moreover, we have learned something ,in the
past few years from military surgeons, and now know
that a penetrating wound is not necessarily a perforat¬
ing one, and that those of the latter variety may spon¬
taneously recover where the ball is of small caliber and
high velocity.
Were I unfortunate enough to receive a shot wound
of the abdomen I should insist on an immediate opera¬
tion if the services of a competent abdominal surgeon
and reasonably aseptic environments were at hand; but
I am equally certain that I should take my chances on
the battlefield or under conditions much the same in
civil practice, where either the operator or conditions
surrounding presaged disaster. Abstention from all
food and drink with opium to check peristalsis early in
 the case will save more cases than reckless operating.
DISCUSSION.
Dr. Theodore A. McGraw, Detroit—-There is a widespread
idea that a bullet will strike the abdomen and come out after
making a circuitous course. Several years ago I read a paper
in which I described a number of operations on the lower
animals showing this to be impossible. A gunshot wound
may run around a hard substance like the scalp, but never
in the bowels. In shooting through the abdomen the bullet
always goes straight through. The reason the mistake is made
is because surgeons do not take into account the fact that the
abdomen changes its shape frequently. Sometimes the anterior
muscles are away down to the backbone. The route may look
circuitous, but it is not, and I feel I can say positively that a
bullet never takes a circuitous course in the abdominal cavity.
Contractions of the abdomen explain a great deal about the
course bullets take in the intestine. If you will put a fellow
through certain exercises you will see that the intestines are
forced back so that the abdominal wall nearly touches the
backbone. The bullet can pass to one side or the other of the
small intestine and escape the coils.
The prognosis in the empty intestine is better than in the
full intestine. If a man is shot through the stomach after a
feast things are very different. The man who has been fasting
for hours may have a wound in the stomach, but there is
nothing to escape, so that the prognosis in the empty stomach
is the same as in the empty intestine.
As to treatment, I wish to emphasize what every practical
surgeon feels, i. e., that these patients should be operated on
immediately, and in some cases it is better not to wait to make
everything absolutely aseptic. If you are called to see a
gunshot wound a long way from home, you had better operate
immediately, using whatever instrument you may have. Do
not let time go by, as extravasation will occur. Besides, we
have to consider hemorrhage, of which· some patients die on the
table. Sometimes we err on the side of waiting to get every¬
thing in perfect condition, but the quickness of the operation
is of more importance than the cleanliness. I should operate
within the first half hour if I could get at the case.
Dr. W. W. Grant, Denver—This question was recently dis¬
cussed at the meeting of the Military Surgeons' Association in
Washington. I think the profession, the army surgeon particu¬
larly, is averse to immediate operation in abdominal wounds
on the field. This question in the affirmative was advocated
by an army surgeon, who has, of course, to support his view,
the extreme mortality that results, as shown in the recent
wars from abdominal wounds in which the intestines have been
cut. This is true in South Africa and in the Philippines, ac¬
cording to statements recently made. Several instances are
mentioned in which men were shot through the intestine
and stomach and lay upon the field for twenty-four hours
with absolutely nothing to eat or drink. These men recovered,
while others who had taken something to drink died. This
was both significant and interesting, and is in favor of the
same form of treatment as that advised and brought forward
by Dr. Ochsner in reference to certain forms and stages of
appendicitis.
Beyond this my opinion is that the sooner the operation is
done the better, and Dr. Hodman's statistics emphasize this
point. A delay of only a few hours adds to the gravity and
the mortality and therefore a man who has been shot, whether
in the army or in civil life, should be operated on in the
shortest possible time, even though we have not the most
thorough aseptic conditions at our command. The sooner the
abdomen is opened and the hemorrhage stopped the sooner
your patient will begin to improve; the sooner he is operated
on the less danger there is of fecal extravasation.
Transportation increases the gravity in such wounds in both
civil and military life; consequently the soldier should be
operated on by a skilful surgeon, at the "first line of medical
assistance," and in civil life it is not wise to delay long in order
to secure the complete equipment and advantages of a modern
hospital.
Dr. J. C. Oliver, Cincinnati—The essayist has very clearly
and emphatically pointed out the important fact that gunshot
wounds of the chest are, when properly treated, followed by
a very slight mortality. The general impression gathered from
writings on this subject is that these injuries are of a very
serious and often fatal nature—this impression is, according
to my observation and experience, entirely erroneous. If
patients do not die within the first twelve hours from shock
or hemorrhage (and I think in this class of cases the terms
can be used interchangeably) the vast majority will recover
without serious illness, provided rest is given the injured parts.Aseptic dressing, combined with fixation of the chest, and
opium to decrease the depth and frequency of respiration,
are the routine measures to be adopted. My personal experi¬
ence leads me to believe that with this method of treatment
gunshot wounds of the chest may be classed among the more
trivial injuries.
As to gunshot wounds of the abdomen—in a large proportion
of these cases the patients are fatally wounded and will die,
either with or without surgical intervention. One can not with
accuracy say just what this proportion is, but it is undoubtedly
a pretty large one. Wounds of the large vessels will provefatal in the vast majority of cases, because of the time that
must necessarily elapse between the receipt of the injury and
the opportunity for surgical relief. It is surprising how long
a patient may live after injury to the large blood vessels.
I recollect a man in whom a bullet passed directly through
the ascending vena cava. He lived long enough to be trans¬
ported to the hospital and have his abdomen opened beforedeath took place. The main causes of death in this class of
cases are shock, hemorrhage and infection. The early deaths
are due to the two former conditions; the later mortality isdue to infection.
Fecal extravasation, at least in appreciable quantity, is not
a frequent complication. Its presence is noted in about 5 per
cent, of the cases, and the proportion increases with the lapse
of time following the receipt of the injury. It is very rare in
the cases operated on early unless the intestine is the seat
of a long wound, or of an unusually destructive lesion.
Statistics very clearly indicate that gunshot wounds of an
empty stomach are less serious in their results when not
subjected to operative procedures. Wounds of the full stomach
are rapidly fatal unless treated by early operation.Shock is not of much diagnostic importance in cases of this
class. I have seen most pronounced shock in non-penetrating
wounds. On the other hand, it may be entirely absent in
penetrating and perforating wounds. As an indication of
penetrating, the presence or absence of shock is of but little
value. The best way to make a diagnosis of penetration isby following the bullet wound with incisions.
The question of drainage following operation is an important
one. The wounds of entrance and exit may be drained, as may
also the tract traversed by the bullet, but experience certainly
indicates that the drainage will, in a few hours at most, be
limited to the immediate vicinity of the drainage tube; hence
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it will not be very efficient as a prophylactic against peritoneal
contamination.
The important lesson to be learned from a study of these
cases is that early operations are the ones in which success
is possible. Delayed operations have a very high mortality,
and are useless in the vast majority of the cases.
Dr. John B. Roberts, Philadelphia—I would like to say
a word as to the value of general venesection in the acute
pneumonias following gunshot wounds of the lungs, as I believe
it will often save life. I wish to dissent from the statement
that hemorrhage and shock are the same thing. The symptoms
are similar, and the surgeon may be unable to make a
diagnosis from the symptoms, but shock is not hemorrhage.
In the interest of scientific accuracy it is important to bear
this fact in mind.
Dr. A. J. Ochsner, Chicago—In gunshot wounds of the
chest the important point is immobilization, but there are
few surgeons who appreciate this. Personally, I confess that
the immobilization which I practiced was very incomplete
until 1 visited the City Hospital in St. Louis and the surgeon
there demonstrated to me a case of gunshot wound of the
chest. The bullet had perforated the chest through and
through, but the patient was perfectly at his ease and breath¬
ing quietly. The resident surgeon informed me that they
had treated nineteen successive cases of these wounds by the
method he should use, without any more difficulty than that
which was present in the case I observed. It was three
years ago that 1 saw this case, and since that time my experi¬
ence has been the same as that described above. The manner
of immobilization was much more complete than that which
1 had previously practiced. It consisted in the application
of a plaster-of-paris cast including the entire chest, so that the
breathing was accomplished by the diaphragm entirely. The
cast may be constructed out of adhesive plaster by covering
the chest from top to bottom with several layers of the
adhesive plaster, or it may be constructed of plaster of paris. >
It is interesting to note the effect on the chest. Instead of
continually hacking the patient begins to breathe quietly, and
within a short time his anxious, distressed appearance van¬
ishes and he is able to rest.
In gunshot wounds of the abdomen the immobilization of the
intestines is, of course, of the utmost importance. Every one
who has frequently performed abdominal section knows that
the intestine and stomach in healthy patients are ordinarily
empty, with the exception of containing gas. The experi¬
ments of Cushing have shown that if a patient receives only
aseptic food for a number of days pathogenic microorganisms
in the intestines are rapidly reduced to a great extent. This
is one reason why in military practice the patient frequently
recovers spontaneously, although the intestine has been per¬
forated. If the abdomen in these cases were opened more
frequently I think we would find perforations in many cases
which now recover without operation. Healing may progress
as it would in a small typhoid perforation, provided the intes¬
tines are empty. In private practice this is an entirely
different matter. These intestinal wounds almost always
occur in drunken brawls, when the intestines are full of
food, whereas in military practice the opposite is almost always
the case. Of course the difference in the velocity and the
size and construction of the ball, which Dr. Rodman has so
thoroughly discussed, are of vast importance.
Dr.. Ernest Laplace, Philadelphia—When food enters the
alimentary tract the stomach and the intestines distend, and
the immediate result is peristalsis. In gunshot wounds of the
abdomen there is an immediate extravasation. When the in¬
testinal tract is empty the intestines are collapsed and will
contract when injured, so that there is no extravasation. We
need not get septic food into our intestinal tract in order
to have septic peritonitis. The normal intestines contain all
the germs that ever produced peritonitis, and they are held
in a harmless condition by the mucous membrane. Remove
the membrane and let the germs out and see what happens;
this explains peritonitis. No power can tell us precisely
what condition the intestines were in when the bullet struck,
and we should be clever enough to make a positive diagnosis
so that should we proceed immediately a clean field of opera¬
tion can be prepared. We must see what we do and do it
perfectly; this is the doctrine of all medical science—fulfill
the indication. There are two distinct things meant when
you speak of shock. There is an immediate depression of the
nervous system and cerebral anemia. If there is hemorrhage,
that further adds to the cerebral anemia. As far as drainage
is concerned, this will depend on the extent to which the
peritonitis has gone. If there is very little peritonitis we need
not drain, but if the peritonitis has started, let us do what
we would do to an arm that was infected.
Dr. H. H. Grant, Louisville, Ky.—Almost every point has
been considered except the technic of the operation. I
believe we are all in accord that operative steps are imme¬
diately indicated when the diagnosis is made. In gathering
statistics given by Dr. Rodman of 260 cases collected by me
the question was asked if, in any case in which the abdomen
was opened for perforating wounds, it was found that the
operation had done any harm, and in every one of the cases
the answer was "No." I took this to justify exploration in
all doubtful cases. In determining the propriety of the opera¬
tion we consider what is the danger to the patient from his
injury. Practically speaking, it is always either hemorrhage
or sepsis that kills, and no danger comes from putting the
lesion before our eyes. The closure of the perforation, the
removal of escaped fecal matter and blood, and the control
of hemorrhage can be accomplished in no other way. Indetermining whether or not all the perforations are closed, it
is particularly important, if possible, to decide on the direction
of the bullet, as this will help determine the extent of injury
to the intestines. As soon as the cavity is opened and the
hemorrhage is controlled, the first perforation should be located
and marked by a strip of gauze. Search of the intestines in
both directions for ten or twelve feet for other perforations
will usually find all damage; the number of perforations
should, as a rule, be even. It sometimes happens that the
bullet passes into, without escaping from the intestines, but
if not found there suspicion of its escape should lead to
further exploration. Sometimes also a knuckle of intestines
is knocked off without perforation, making the number of
perforations odd. If one perforation be overlooked, the whole
object of the operation is defeated. In private practice the
intestines are usually full of fecal matter, and its escape into
the cavity soon takes place. Thorough irrigation is veryimportant, as a small amount of fecal matter will surely
escape. In the only death occurring in a series of ex-cases
septic peritonitis resulted from imperfect cleaning, which was
very difficult, owing to the great distension of the intestines
with food. The propriety of eviscerating the abdomen is
sometimes justifiable; better do this than overlook hemorrhage
or perforation. When the intestines are pulled out there is
considerable difficulty in getting them back, but I believe it
is a wise thing to do in certain cases. As to drainage, I
always use it, as 1 believe it is safer.
Dr. Wm. H. Wathen, Kentucky—We must agree with thegentlemen who advocate an immediate operation in gunshot
wounds penetrating the abdominal cavity, in civil practice
where the shock is not too great and where the patients so
often would have infection; but in military practice, where
there is a delay of from six to twenty-four hours before the
patient can be operated on, and it must then be done hastily,the indications are entirely different. In civil practice, manyof the cases are wounded with a full stomach, which is not-
usual in military practice. If you have waited from twelve
to twenty-four hours, your patient may be infected beyond
remedial efforts, and you will get serious results. If the
patient is then infected, he may not recover, with or without
operation. In civil practice we do mot have the same kind
of bullet wounds. The new army rifle uses a .30 bullet, which
makes a very small opening in the bowel or stomach, and
seldom causes immediate or secondary hemorrhage. The
second wound of the stomach, filled with a liquid or semi-
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liquid, as in McKinley's case, is very large and ragged. This
is accounted for in part by the direct impact of the bullet,
but maiuly by its explosive energy imparted to every part
of the liquid. This has been demonstrated by the experiments
of shooting into vessels containing water. Had President
McKinley been drained posteriorly he probably would have
recovered, and this could easily have been done by cutting
through the back and introducing a gum drainage tube and
gauze into the small peritoneal cavity. When the large peri¬
toneal cavity becomes infected, it is doubtful if drainage will
help matters. It is preferable to thoroughly wipe the cavity,
and close it, without saline irrigation or drainage.
Dr. R. H. Gibbons, Scranton—The first important step in
the treatment of these cases is the introduction of a catheter
into the bladder and the next is to introduce a catheter into
the bladder before the abdomen is opened. The first time
settles the question of injury to the bladder and the second
time of injury to the kidney or ureter. If you get bloody
urine in the first instance you can come to the conclusion that
it came from the injured bladder. Although it may be that
either the ureter or the kidney is injured, you should
search the lines of the ureters after exposure by celiotomy
to see if you can find any perforation thereof. The kidneys
should be most carefully searched. I know of death, in an
otherwise surgically well eared for case, due to indirect
wound of a kidney uncared for.
The next important thing is to make thorough repair of
all injuries. Do not be in such a hurry to get the patient
off the table, as Dr. Rodman rightfully says you should, for
fear of lack of full repair. If a man has died under such
circumstances something may have been improperly placed or
unsurgically cared for. After repair, the peritoneum should
be well cleansed by flushing with hot water, run in through
a funnel and tubing. This is important and, above all, we
should establish drainage of an efficient character.
In perforation of the chest the fixation of the chest and
shoulders by plaster of paris is very important, far more so
than most any other single act in the treatment of any kind
of perforation of the chest walls; and this, too, regardless
of whether the wound is one caused by a missile, accidentally
or otherwise, or if it should be one premeditatedly made by the
surgeon. I lost a case of removal of a large costo-ehondroma
due to the neglect of the use of this very means of fixation,
given to us by a St. Louis surgeon a number of years ago.
Dr. Miles F. Porter, Fort Wayne, Ind.—i want to combat
the pernicious teaching of Dr. Wathen, when he says that
he would advise operation provided shock and hemorrhage
are not too great. I am not ready to say that there is no
such a thing as shock without hemorrhage, but I am quite
positive we seldom see it. What we call shock is really
hemorrhage. Shock as it ordinarily occurs is one of the indica¬
tions for early operation. If it be nervous shock, you will have
done no harm by putting the patient to sleep with an anes¬
thetic. As to the possibility of severe injury from missiles
which do not even penetrate the peritoneal cavity the essayist
says nothing. I w-ould like to hear what his experience along
this line has been. My own experience has led me to think
that such injuries are not very rare.
Dr. Floyd W. McRae, Atlanta, Ga.—Five eases of pene¬
trating wounds of the chest and abdomen have come under
my observation within the last 90 days, 4 in hospital service
and one in private practice; 2 were stab wounds of the chest,
knife penetrating the diaphragm and stomach; 3 were gunshot
wounds of the abdomen, with intestinal perforation. While
slab wounds of the abdominal cavity arc less fatal than gun¬
shot wounds, the reverse has been my experience in wounds
.of the chest. Of my 2 cases of stab wounds of the chest, both
died, one within a few hours from hemorrhage, and the other
from infection of the pleural cavity from the stomach. Of
the 3 penetrating gunshot wounds, one died from general
peritonitis, due to an overlooked perforation, convex border
of the transverse colon. The exploratory operation was done
by the house surgeon of Grady Hospital. Five days later
I opened the abdomen, letting out a large quantity of pus
and fecal matter. Patient died 48 hours after the second
operation. The second case was in the service of Dr. Cooper;
operation about two hours after the injury. Several perfora¬
tions of the intestine were sutured. Recovery was uneventful.The third case was a private patient, Griffin, Ga. Operation wasdone about 8 hours after receiving a pistol shot, 38 caliber,
median line, about one inch above the pubes, which made
three perforations of the ileum and tunneled the bladder
without cutting through the mucous membrane of the latter.
The perforations were closed in the longitudinal axis of the
intestine, bullet removed from the pelvic wall. Gauze drain¬
age. Recovery.
Dr. R. Harvey Reed, Rock Springs, Wyo.—No one has made
reference to the direction in which the wound is received.
Those cases of gunshot wound entering antero-posteriorly are
not nearly so dangerous as those entering by the side, as experi¬
ments and experience have proven. In making our prognosis
it is very material to know whether the bullet enters antero-
posteriorly or laterally. I have seen instances where a person
has been shot four or five times, with only a single perfora¬
tion, while 1 have seen others in which one bullet entering
laterally has made eleven perforations.
As to shock and hemorrhage, there is a vast difference
between the two. We have instances almost every day in
which there is a great amount of shock, but no hemorrhage.
Hemorrhage and shock are entirely different factors. We
should, as far as possible, make the diagnosis before we open
the abdominal cavity. I have seen eases that have been
shot through and through get well without any operation.
If you have a perforation of the intestines it is your duty
to at least make an exploratory incision.
Dr. B. Merrill Ricketts, Cincinnati—I simply speak from
an experimental point of view. It is hard to listen to men
telling what should be done in the abdomen, and saying
nothing about the chest, although the surgery of the chest
is of as much importance as the abdomen. Various experi¬
ments have shown that injuries to the lung are also treated.
Hemorrhage may be checked by ligature or compression. The
Italians have frequently operated for gunshot wounds of the
lung. The kind of missile has been changed, and is doubtless
made aseptic by the time it reaches the point of contact.
It has been said that the chest should be fixed with plaster
of paris; fixation for what? Is it to prevent the lung from
expanding? You may fix the chest to prevent the ribs from
expanding in cases of fracture, but the lung goes on expandingjust the same. The lung may be removed with the ligature
in a dog, and any one or more ribs may be removed. One
of the principal factors is the internal mammary artery, but
this can be avoided. Danger from the intercostale is not
so great.
Dr. S. H. Weeks, Portland, Me.—I can subscribe to nearly
all that has been said, but I wish to take exception to Dr.
Grant's statement that the abdominal cavity should be irri¬
gated. There is occasionally a case where irrigation may be
necessary, but I want to make a most emphatic statement that
it is bad practice as a rule to irrigate the abdominal cavity.
The line of infection is along the track of the bullet, and if
you practice irrigation you will diffuse the septic material
among the intestines. It is better to wipe with gauze than to
irrigate.
D;;. C. E. Thomson, Scranton, Pa.—I had a case of gunshot
wound of the chest and the bullet was found in the chest
wall by the œ-ray. An anesthetic was given, and the man
struggled desperately while taking chloroform. We'could not
lind the bullet, and put him back to bed. A second ¡r-ray was
taken the next day, and the bullet was located in the thoracic
cavity, lying on the diaphragm. Recovery was uninterrupted,
and the patient carries the bullet to-day. In another case,
where the bullet perforated the Intestines in four places, the
patient died five days after the shooting from an undiscovered
penetrating wound of the kidney. Wounds of the bowels
which were closed by Connell stitch were found at the post¬
mortem to be completely healed.
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Dr. R. H. M. Dawbarn, New York—As to controlling
hemorrhage from wounds of the chest and elsewhere, where
we can not directly press by some means on the bleeding
vessel (medical as distinguished from surgical hemorrhage),
I think our profession has almost forgotten that very old and
yet best of all ways, and this applies, too, to hemoptysis. I
allude to cording the extremities close to the trunk, accumu¬
lating thereby blood in them until, from partial anemia else¬
where, faintness follows; whereon there is, from weak heart
action, opportunity for clotting. As a point in technic, it is
best to control the circulation in only three limbs at once,
shifting after, say, a quarter hour to the fourth and letting
up on the first limb, and so in regular order—this for the safety
of the limbs.
Regarding gunshot surgery of the abdomen, like most
surgeons in civil life I have had only a modest amount of it
to do. But it happens that I have prepared in my life
possibly half of the junior surgeons of both our army and
navy (work I no longer do) ; and during the late war I kept
in touch with many of these former studente, to learn their
practical experience on a large scale. As to intestinal surgery,
their testimony is that non-operative measures are safer than
operative in the emergency work following a battlefield. We
can readily see why. Bowel surgery demands infinite attention
to detail and scrupulous asepsis; conditions not readily obtain¬
able where a line of desperately wounded soldiers await atten¬
tion. At night, too, even in the tropics, the air is chilly, and
chilling of the peritoneal cavity invites fatal shock. In a word,
the "morphin splint" of the wounded bowels, at once stop¬
ping suffering and checking peristalsis, saves more lives. It
puts the wounded organs at rest, preventing excessive leakage
of stomach contents or of feces, and giving a good chance
for adhesions to seal the wounds. It is imperatively wise to
give absolutely no drink and no food, in order to avoid arousing
fresh peristalsis and leakage. The morphin checks thirst and
hunger by compelling sleep. In every sense, it is the wounded
soldier's best friend; and, in my judgment, should be supplied
in tablet form to the extent of one large dose in the surgical
package for emergency use which is now placed in every
knapsack.
Dr. W. L. Rodman, Philadelphia—I remember Dr. McGraw's
paper very well, and I agree with what he says. Such an
opinion is valuable. Soft tissues will turn a bullet as well
as bone. Dr. Grant's picture has brought forward the. question
of what is to be done in military practice, but I kept off
this subject because I thought Dr. LaGarde was here. Un¬
doubtedly we have come to a parting of the ways, so far as the
treatment of gunshot wounds is concerned. Military surgeons
are right from their standpoint in advocating non-interference
ön the battlefield in view of the difficulties under which they
labor. The wounds they see are altogether different from
ours. They are made by a small conical augle bullet which
cuts like a knife. It does not take in foreign material, and
makes an incised wound. Single or multiple perforations will
not be followed by fecal extravasation, and recovery may take
place. In civil life we deal with a round bullet which usually
takes in foreign material and practically always makes both
a contused and a lacerated wound, which is nearly always
followed by fecal extravasation. The military surgeons are
right to a certain extent, but we can not admit that this
method will do in civil life. Dr. Oliver is correct in stating
that wounds of the stomach are less dangerous than those of
the intestines, and there are several cases on record to prove
this. There is no question tliat they do tend to recovery, and
if the bullet is small this makes a great difference. More¬
over, they sometimes result in abscesses and discharge pos¬
teriorly, just as a perforating gastric ulcer will sometimes
result in abscess. Sometimes a traumatic perforation of the
stomach will repair itself without operation. I said Mr.
Makin stated that a bullet would not necessarily cause a per¬
foration of the duct, but I also said he was opposed in this
view by the vast majority of military surgeons. I mentioned
the names of those who were, opposed to Mr. Makin's views.
I believe these perforations do heal in some instances. I
agree with Dr. Porter as to shock and hemorrhage. I do
not believe that shock is always due to hemorrhage, but it
is very generally so. Ever and never are words that have
no place in surgery. Where there is profound shock we shall
do well to find the case that does not have a great deal of
hemorrhage, but it will not do to say that shock is always
due to hemorrhage. Dr. Gibbons' point in reference to the
catheter is a good one, as it enables you to eliminate wounds
of the bladder and kidney. Mr. Makin says that many wounds
of the bladder recovered during the South African war, and
he also states that an intra-peritoneal wound of the bladder,
even though it be followed by extravasation of urine, is a
less dangerous injury than an extra-peritoneal. He states
that the same is true in reference to the intestine, and he
cites cases to support this. I do not agree with Dr. Gibbons
that one can take plenty of time to these cases. Those who
have had the greatest success have been those who have taken
some chances rather than to eviscerate and work indefinitely





The subject I have chosen is one on which I have re¬
flected for some time, but I must confess at the outset
that I have, not given it the deep study and research
required for its thorough and exhaustive treatment, sothat these few remarks must be considered simply aspreliminary in character with a view to stimulatingboth you and myself to a deeper study of the subject
and a compilation of statistics and other facts bearing
on it.
In discussing this and other interesting subjects in
this Section, it is well for us to recall the real object
to be attained and for which this Section on Hygiene
and Sanitary Science has been established as one of the
principal deliberative sections of the American Medical
Association.
What is the object of hygiene and sanitary science?
What can it be, except the elimination of preventable
disease ? Now this warfare on disease, to use a military
metaphor, involves two methods : one by sortie or field
work; the other by fortification. By sortie we corral
disease in quarantine, we isolate the diseased persons
and hold in observation the contacts, we clean up and*disinfect infected places and objects; moreover, we es¬
tablish sanitariums and hospitals for the cure of dis¬
ease. By fortification we fortify our bodies againstdisease, so that the assaults of the latter may be re¬pelled. We accomplish this by hygiene, by provisioning
ourselves with pure air and sunshine, potable water, the
rapid and safe removal of excreta, and in the meantime
by laboratory investigation learn all that we can con¬
cerning the nature and habits of the enemy.
Now of these two forms of warfare there can be no
question that fortification is the more important and,dropping here the military metaphor, how much greater
is the necessity, how much wiser is the prevention of
disease than its oure or restraint. It is but natural
that in the growth of the human family attention should
have been first directed to disease itself, just as formerlyin its treatment the symptoms received greater thought
and attention than its etiology ; but it is one of the signs
* Read at the Fifty-third Annual Meeting of the American Med-ical Association, June 10-13, 1902, in the Section on Hygiene and
Sanitary Science, and approved for publication by the ExecutiveCommittee : Drs. Arthur R. Reynolds, George Cook and HemanSpalding.
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